Introduction
In most of the cases, osteoporosis is a related condition to aging. It can be seen in both genders, but it especially manifests in women after menopause due to estrogen production rate fall.
For understanding what happens, it is necessary to bear in mind that the bones are compounded of a matrix in which mineral complexes such as calcium are laid up. Another important feature is that they are in constant renewal process, since they are formed by cells called osteoclasts which are responsible for reabsorbing the aged areas and others, the osteoblasts, which is responsible for producing new bones. This permanent and constant process makes possible the bone reconstitution when fractures happen and it explains why around every ten years the human skeleton is entirely renewed. Along the time, however, the old cells absorption increases and the bone new cells formation decreases. The outcome is that the bones become more porous, losing resistance. Bone mass lighter loss features osteopenia. Greater losses are in the osteoporosis area.
If it is not early prevented, or if it is not treated, the bone mass loss is progressively increasing, in an asymptomatic fashion, without any manifestation, until a fracture occurrence. What features the osteoporotic fractures, is when they take place with a minimum trauma, what would not cause fractures in a normal bone. Therefore, they are also called fragility fractures.
The incidence of osteoporotic fractures is strictly related to the individual bone mass that depends on the speed of loss throughout life as well as the amount of bone tissue in the end It is believed that about 25% of menopausal women in the USA will exhibit some kind of fracture as a consequence of osteoporosis. The most severe fractures are the fractures of femur and they are associated with higher medical expenses than all other osteoporotic fractures together (Moreira & Xaxier, 2001 ). The incidence of these fractures has doubled in the last 25 years and it is estimated that six million people in the world will suffer fracture of the proximal femur in 2050. Fractures resulted from the decrease of bone mineral loss are considered an orthopedic epidemic leading to an increase in costs for several countries and consequently representing a big social and economic problem (Ramalho et al., 2001 ).
There have been a significant number of evidences showing that the decrease in bone quality, from generation to generation, is caused by a change in life style, having as a main determinant the lack of physical activity. This evidence varies with the biology of the basic bone. However, epidemiological studies indicate that physical activity is the most important factor to maintain bone mass and prevent fractures (Mosekilde, 1995) .
Almost all hip fractures (more than 90%) occur as a result of a fall and these fractures are related not only to the decreased bone mass, but also to other factors such as reduction of balance, muscle strength and power in the lower extremities (American College of Sports Medicine [ACSM], 1995; Parkkari et al. 1999 ). Therefore, aging and alterations in balance and muscle strength, as well as sensorial changes, predispose patients with osteoporosis to a higher risk of having fractures due to falls. Falls are multifactorial , (Tinetti et al., 1989) and their intrinsic causes include altered balance, gait, muscle strength, visual acuity, cognition and the presence of chronic diseases (van Schoor et al., 2002) .
The participation of environmental risk factors might reach up to 50% of the falls in elderly that live in the community. These factors include poor lighting, slippery surfaces, loose or folded rugs, high or narrow stairs, obstacles in the way (low furniture, small objects, wires), lack of rails in halls and bathrooms, extremely low or high shelves, inadequate shoes and clothes, poorly maintained streets with holes or irregularities and inappropriate orthosis.
A reduction of approximately 30% in the strength is found in individual ages ranging from 50 to 70. These changes are more common in women than in men, more prevalent in lower limbs than in upper limbs and a great amount of this reduction in strength is caused by a selective atrophy of Type IIB fibers (American College of Sports Medicine Position, 1998).
Evidences have shown that specific exercises might reduce the risk factors for falls and the number of falls in the elderly.
The purpose of our study was to evaluate the efficacy of the resistance training associated to a proprioceptive training in the prevention of falls and reduction of the respective risk factors in postmenopausal women with osteoporosis.
Physical exercise to prevent falls
Prevention in individuals older than 60 years has an important role in avoiding adverse consequences resulting from falls (Weatherall, 2004) .
The work to prevent fractures related to osteoporosis should focus the prevention or increase of material and structural properties of the bone, the prevention of falls and improvement of total mass of lean tissue (American College of Sports Medicine, 1995).
The American College of Sports Medicine recommends that:
1. physical activity of transporting weight is essential to the normal development and maintenance of a health skeleton. Activities that focus the increase of muscle strength might also be beneficial, particularly for bones that do not support weight;
2. a sedentary woman might progressively increase her bone mass by becoming active, but the primary benefit of increasing the activity is to prevent a future bone reduction that resulting from the lack of activity; 3. exercise should not be recommended as a replacement to medications treatment;
4. the optimal program for an older woman might include activities that improve the strength, flexibility and coordination which might indirectly, but effectively decrease the incidence of osteoporotic fractures by reducing the probability of falls. Therefore, the treatment of osteoporosis should aim the prevention of falls and fractures and preservation or improvement of bone mineral density.
Exercises for postural control
Postural control is a result of the combination of several types of sensorial information, such as visual, vestibular and somatosensorial information, and passive and active properties of the nervous system and skeletomuscle system that composes the human postural control system (Figure 2 ), (Shumway-Cook et al., 2000).
The postural control system use three functions that are required to maintain balance: support, stabilization and balance. The body should contract the adequate muscles to sustain the body against gravity; the articular segments should be stabilized and the body should be stabilized in the body's support base (Rothwell, 1994) . This way the treatment program which aims at falls prevention should contain strength and resistance increasing components for promoting the articular coaptation and to face the gravity, it also should prevent the posture reorganization aligning the body gravity center.
Currently, proprioception is defined as a set of afferent information provided by joints, muscles, tendons and other tissues that reaches the Central Nervous System (CNS) where it is processed, having an influence on reflex responses and voluntary motor control. Proprioception contributes to postural control, joint stability and several conscious sensations (Lephart & Fu, 2000) .
Therefore the sensorial-motor training becomes indispensable for an appropriate falls prevention program, since it potentializes the propriocetive information captation and transmission providing to SNC information regarding the contraction speed, movement speed, articular position and angle, which are fundamental for a good motor control.
It is extremely important to understand that proprioception is only limited to the acquisition of the mechanical stimulus and its transduction in neural stimuli, not having any influence on the CNS processing and its motor response (Lephart & Fu, 2000) .
Proprioception is part of a system denominated somatosensorial system. This includes all mechanical information provided by the mechanoreceptors. The feeling of pain is provided by the nociceptors and the thermal information provided by thermoreceptors (Guyton & Hall, 2006 ).
All propriocetive information are originated at the muscular and tendon receptors called muscular fusion and Golgi tendon organ and receptors located in ligaments, articular capsule, meniscus and cutaneous tissues (Guyton & Hall, 2006) .
Four elements should be focused to reestablish the sensorimotor deficits: proprioception, stabilization, reactive neuromuscular control and functional motor patterns (Lephart & Henry, 1995) .
The proprioceptive mechanism comprises both conscious and unconscious pathways. Therefore, the prescribed exercises need to include conscious exercises to stimulate the cognition as well as sudden and unexpected alterations of joint position that initiate reflex muscle contraction. These exercises should involve balance in an unstable surface while the individual perform functional activities. The purpose of the dynamic stabilization training is to improve the co-activation between the antagonist muscles (Hurd et al., 2006) Exercises to stimulate proprioception and dynamic stabilization should be performed in closed-chain activities and with small movements, since the compression stimulates the articular receptors and the changes in the curve length-tension stimulate the muscle receptors. Limbs repositioning exercises should also be performed to stimulate the sense of joint position and neuromuscular control (Lephart & Henry, 1995) .
The improvement of dynamic stiffness is another important aspect. It is suggested that muscle receptors increase its sensitivity through the increase of dynamic stiffness (Adler et al., 2008) .
Exercises that involve eccentric training, like going down the stairs and landing after jumps, are the most efficient to increase anticipatory and reactive muscular stiffness (Bastian et al., 2006).
The reactive neuromuscular control is reached through exercises that create unexpected situations, such as perturbations in unstable surfaces in unipodal support and during gait. Apparently, this kind of training improves the preparatory and reactive muscle activation (Swanik et al., 2002) .
The training protocol might include:
1. 5 -10 minutes of warm-up, with stretching movements for upper and lower limbs, 03 repetitions for each movement being kept for 30 seconds, with 30-second intervals among the series. After stretching, movements of fast gait as previous warm-up were performed and in the end of the session, slow gait movements and stretching.
2.
Proprioceptive exercises followed an evolution sequence based on the use of stable surfaces to unstable, walking straight forward progressing to changes in direction, from gait with no obstacles to gait with obstacles, alteration in the support base (from open to closed), exercises with eyes open to closed eyes, always respecting the functional capacity of each patient and progressively increasing the difficulty of each exercise. To aid the training, cones, balance boards, sticks, mats and trampolines were used. According to the patient's evolution, the exercises were combined creating the circuits.
Stretching
Stretching should be performed during the warm up and in the last phase. A great joint range of motion (ROM) increases the muscle, reduces the risk of lesion and increases the cartilage nutrition. Painful joints should not be stretched excessively to a point that will result in more pain; all movements should be made in order to get the maximum pain-free ROM. The use of heat before stretching reduces pain and increases the range. At least three sessions of stretching might be performed a week. In the beginning, three to five repetitions and a gradual increase up to 10 repetitions is the ideal. The muscle should be stretched during 10 to 30 seconds.
Muscle strengthening
Muscle strengthening should be acquired with weights or elastic bands which will give endurance to the movement. The training protocols should include the following principles:
• muscle contraction exercises should be made in a moderate speed;
• exercises should be chosen according to joint stability and degree of pain and edema;
• muscles should not be exercised to fatigue;
• exercise endurance should be submaximal;
• inflamed articular joints should be strengthen with isometric exercises and at first it should include few repetitions;
• pain or edema in a joint after an hour of exercise indicates excessive activity.
Isometric exercises are indicated for unstable or swollen joints. On the other hand, isometric contractions result in a low articular pressure and are well tolerated by older patients. It should start with contractions with an intensity of approximately 30% of maximal strength, slowly increasing to 80%. The contraction should not be kept for more than 6-10 seconds and the repetitions should be increased from 8 to 10, if tolerated by the patient. It should be performed twice a day during the inflammatory period and after the inflammation is over, it should be increased from 5 to 10 times a day.
Isotonic exercises should include from 8 to 10 exercises involving the major muscle groups (four exercises for the upper limbs and from four to six for the lower limbs). At first, patients should use weights with 40% of the individual's maximal load, increasing up to 80%. Generally, a series of four to six repetitions should be made, avoiding the muscle fatigue. At first, the frequency should be at most twice a week but in case of individuals with advanced age or significant fragility the exercises should be made only once a week. Between the sessions, there might be at least one full day of rest.
Changes in strength after resistance exercise training RET are assessed using a variety of methods, including isometric, isokinetic, one-repetition maximum (1-RM), and multiplerepetition (e.g., 3-RM) maximum-effort protocols. In general, strength increases after RET in older adults seem to be greater with measures of 1-RM or 3-RM performance compared with isometric or isokinetic measures. Older adults can substantially increase their strength after RET-with reported increases ranging from less than 25% to greater than 100% (American College of Sports Medicine, 2009).
Material and methods
The present research was approved by the Research Ethics Committee of the Federal University of São Paulo. The clinical trial was registered in the Australian New Zealand Clinical Trials Registry (ANZCTR).
Among the 758 bone densitometries tests made in the Image Diagnosis Service at the Ambulatório de Especialidades de Interlagos, São Paulo -Brazil, 284 were found positive for Osteoporosis, where 162 of these densitometries tests were from patients which ages were Topics in Osteoporosiswithin the age group proposed by the present research and 80 of them were included in the study, since they met the required inclusion criteria (Fig. 1 ).
Patients were from 65 to 75 years old and only individuals with a postmenopausal osteoporosis, according to the OMS, with a bone mineral density (BMD) T-score of −2.5 standard deviation (SD), in the lumbar spine, femoral neck or total femur region were included.
The following women were excluded: those with secondary osteoporosis, visual deficiency with no possibilities of previous corrections; severe auditive deficiency; with vestibular alteration of important clinical status; as well as women who used assisted walking devices (orthesis or prosthesis); those who planned to be out of town for two consecutive weeks during the 18-week study and also women who presented absolute contraindications for physical exercise, according to the American College of Sports Medicine.
All patients selected according to the inclusion and exclusion criteria signed an informed consent (IC). The randomization was performed by a technical assistant not involved in the research using a computer program and the sequential numbers were kept in opaque, not translucent and sealed envelope being given to one of the two groups based on the Consort recommendations.
The volunteers were included in two groups: the first group (G1) comprised 40 patients who underwent 18-week proprioceptive and progressive muscular strength training associated to a drug treatment of Osteoporosis; and the second called G2 also included 40 patients that only underwent a conventional drug treatment.
Evaluation
The registration of patients was made during the medical evaluation in order to include or exclude the individuals in the research and their personal and clinical data were also registered.
All patients were evaluated by a physical therapist who was blinded to the group to which the patient belonged. The quality of life, functional skills and the risk and number of falls were evaluated.
The quality of life was evaluated using the Short Form Health Survey (SF-36), a questionnaire displayed in a scale from 0 to 100, where 0 means the worst quality of life and 100 points corresponds to the best quality of life, according to what is proposed by the survey (Ciconelli et al., 1999).
The Berg Balance Scale, a test where the maximum score that can be achieved is 56 and where each item has an ordinal scale of five alternatives which varied from 0 to 4 points, was used to evaluate the balance , ).
The functional mobility was evaluated by the Timed "Up & Go" Test which measures the time an individual takes to get up of a chair, walks to a line on the floor 3 meters away as fast and safe as possible, turn around, walk back to the chair and sits down again allowing the buttocks and lumbar region to touch the seat surface (Podsiadlo et The number of falls was evaluated by monitoring the immediate report of falls from patients of both groups during 24 weeks. The patients were also questioned if they experienced falls six months preceding the study.
Treatment protocol of Teixeira & Silva et al., 2010
The protocol consisted of a routine where: 1) the patients participated in a 5-10 minutes warmup in a treadmill, static stretching exercises (global and segmentary) for the upper and lower limbs, lumbar, cervical and thoracic region with 3 repetitions for each muscle or muscular group, maintaining the stretching for 30 seconds between the 2 series of exercises.
2) The functional exercises (proprioception and balance) were performed in a routine that follows a progressive order beginning with stable surface and changing to unstable surfaces, gait training without obstacles and then performance of gait training with obstacles, exercises first with eyes opened and then eyes closed, first low speed exercises and according to the patient performance high speed exercises, bipedal training and then unipedal, also using resources such as balance, trampoline and proprioceptive boards always using the same progressive order (table 1) . 3) Strengthening exercises included leg extensions with a load up to 80% of 1-RM, following a protocol of two weeks of adjustment wearing 1 to 2 kilos ankle weight, progressing for 50%, 60%, 70% up to 80% of 1-RM (American College of Sports Medicine, 2002).
Examples of exercises: ten repetitions with one-minute intervals for antero-posterior and latero-lateral gait; gait with obstacles (20 cm high); gait over mattress; going up and down the stairs; change in direction according to the sound stimulus; balance exercises lasting 30 seconds and with one-minute interval for unipodal and bipodal support on the floor with eyes open and/or closed; change in floor for a more unstable surface such as a trampoline and balance board; exercises with dissociation of waist and use of a stick (Table 1) .
Data analysis
After evaluating 758 patients, 80 were randomized and only 65 concluded the study, being 33 patients from G1 and 32 from G2. Three patients included in the G1 group did not complete the study because they did not have appropriate means of transportation, two others due to financial conditions, another one moved to a different city and the last one abandoned the study due to personal reasons. Two patients from G2 group did not complete the study for personal reasons, three started exercising regularly in another place, one quit due to illness of a family member and two others because we could not contact them by phone in order to schedule their re-evaluations, as illustrated in the chart based on the Consort recommendations ) (Fig. 1) .
Options of Exercises Evolution of Exercises Time or # of repetitions
Balance exercises (balance board, mini-trampoline. The
Statistical analysis
In order to verify the presumed normality in the data distribution, the Shapiro-Wilk test was used, as well as the Q-Q plot. Since the studied variable distribution could not be rounded up by the normal distribution the median and quartile 1 and 3 were calculated to describe the variables in the study.
The chi-square test was employed to evaluate the epidemiological data in the baseline.
The significance of the influence of the time the treatment was performed (pre and postintervention) and influence of the groups (control and experimental) was evaluated by using the nonparametric hypothesis test (Robertson et al., 2005 ).
The statistical significance was set at P ≤ 0.05. All the statistical process was performed with the statistical language R (version, 2.6.2; R Foundation for Statistical Computing, Vienna, Austria).
Results
The basal characteristics of the patients of both groups were similar in relation to age, bone mineral density, history of fractures, osteoporosis treatment, use of diuretics, hypnotics, and antidepressants, other rheumatic diseases and number of individuals that fell 6 months prior to the study.
According to data described in Table 2 , it is possible to conclude that the scores for SF-36 in the intervention group were better in all eight sub-scales after the rehabilitation period compared to the admission time, as well as the control group. These changes were statistically (p ≤ 0.007) and clinically significant (a change of at least 13.5 points in each sub-scale of the SF-36) for all sub-scales.
According to what was described in Table 3 , there was a significant difference in the results of the Timed Up & Go Test in the pre and post-training (p < 0.001) for the experimental group. Furthermore, the post-training values for the experimental group were significantly greater than the ones shown by the control group (p < 0.001). In terms of maximum dynamic load, a significant increase between pre and post-training in the experimental group (p < 0.001) was observed. Besides that, the post-training values in the experimental group were significantly greater than the ones of the control group (p < 0.001).
Variables such as physical activity, rotational component and decreased base showed a significant increase when compared to the admission data and the control group (p ≤ 0.003). The general score of the Berg Scale (TABLE 4) showed a significant increase in the experimental group (p < 0.001), where the post-training values were significantly greater in the experimental group compared to the control (p < 0.001). No significant differences were found in the items Transference and Static Tests. Although the changes in numbers are not huge they are consistent. A lot of people in the experimental group showed increased scores; therefore the possibility of a small score may not be great. No statistical reduction in the number of falls per patient was observed. Based on the positive results of the protocol used for the physical status, an expressive reduction in the number of total falls (Figure 2 ) was observed. We could also observe a significant reduction between the pre and post-training in the experimental group (p < 0.001). Besides that, the post-training values in the experimental group were significantly lower than the ones shown by the control group (p < 0.001), confirmed by the odds ratio ( The data were expressed as ratio and odds ratio. 
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Variables
Moment
Control (N=32) Intervention (N=33) ∆ (intervention-control) p-value
Discussion
Evidences have shown that specific exercises might reduce the risk factors for falls and number of falls in older people (Table 6, Because of the strong interaction between osteoporosis and falls, the selection of participants in protocols for the prevention of fractures should be based on factors related to bones and falls (Pfeifer et al., 2004 ).
The German Society of Sport Medicine and the American College of Sport Medicine also recommend that the ideal program for women with osteoporosis should include activities that improve strength, flexibility and coordination that might indirectly and more effectively decrease the incidence of osteoporotic fractures by the reduction in the probability of falls (Lange et al., 2005) .
Few studies take into consideration the importance of the proprioceptive training as a fundamental and unseparable part of a muscular strengthening program. Mechanoreceptors located in the joints, tendons, muscles and neighbor tissue provide information to the Nervous System about the position and articular movements and about the forces generated in the muscles (Huntlei, 2003) (van der Esch, 2007).
The knee proprioception is essential for the modulation and accurate activation of the muscle contraction, once the functional skill and muscular balance are strongly affected by the proprioceptive inaccuracy and muscle weakness (van der Esch, 2007). Studies including patients with knee ligament lesions show that the proprioceptive training promotes additional sensorial information that contributes to the improvement in postural control (Bonfin, 2008) .
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This relationship becomes even more important when the muscle strengthening program aims to improve the functional balance and prevention of falls.
Despite the knowledge on muscular strength power and the proprioception for a good motor control, and consequently a lower unbalance and fall risk, previous studies to this one ignore the association importance of sensorial-motor training to strength training.
The significant results found in the present research might be explained by the concern in following the ACSM recommendations when prescribing exercises, respecting the basic concepts of prescription exercises.
Additionally, one should take into consideration that the skill to develop muscle strength decreases with aging (Hakkinen et al, 1998) explaining the importance of the gradual progression (Adams et al, 1999) . During strength training elderly people respond positively presenting exponential gains in muscular strength, on explosion as well in muscular resistance. This is explained due to muscular mass decreases in approximately 50% between twenty and ninety years old and the number of muscular fibers in an elder person is around 20% less than in an adult person, being clear the latent capability for recovery of a strength pattern nearly to an adult.
In this study, after a 18-week training, an average increase of 89.5% in the maximum dynamic strength of the quadriceps muscle (1RM) in the intervention group was observed, being within the values described by Humphries et al., 2000 which shows increases of 20 to 200% in the dynamic muscle strength of the quadriceps depending on the initial values and duration of the training. This increase in the knee extension force is significantly important because this force is an independent risk factor for falls and fractures caused by osteoporosis (Nguyen et al., 1993) . The increase in the force occurs as a result of neural changes and muscle adjustments (Resende et al, 2006) .
The body balance depends on information appropriate receiving through sensorial, cognitive components from the nervous system and from the musculoskeletal system in an integrated manner by the proprioception. The association of muscle strengthening and proprioceptive training was fundamental to the increase of functional mobility and skills, which can be related to the reduction of 36% in the time spent to the performance of the TUG. In this case, the lower the time spent to make the exercise, the better the balance (Resende et al, 2006) .
Although the changes in the numbers were small, the improvement in the balance evaluated by the BBS was consistent, and they are in agreement with the results found by Madureira et al, 2007.
Bemben ( In a randomized controlled trial of 10 weeks of strength, balance and stretching training in 53 postmenopausal women with osteoporosis, Malmros and colleagues (1998) showed that strength and muscle mass and also the static balance improved significantly.
In another randomized clinical trial, physiotherapy-directed exercise in 30 patients with osteoporosis significantly improved static balance measured by functional reach and increased quadriceps dynamic strength (Mitchell et al, 1998 ).
These two studies indicate that the exercises programs improved the profile of fall risk but showed limitations because of the small number of samples and short time of the interventions.
Hartard et al. (1996) studied the effects of muscle strength training in 16 postmenopausal women with osteopenia, where fifteen belonged to the control group. Although they used a small group, a proper load protocol for 6 months, twice a week at 70% 1RM was applied demonstrating a considerable increase in muscle strength ranging from 44 to 76%, with results similar to the ones found in the present investigation. On the other hand, this study contradicts other researches since it shows a significant improvement in the quality of life evaluated by the SF-36, where the values for the physical aspects and mental aspects were considerably higher than the ones found in the control group and the values in the baseline. These outcomes might be related to the systemic physiologic benefits provided by the exercises, which improves the capability of performing daily activities. The results can also be explained by the psychological effects the physical exercise provides, the socialization with other patients and the low levels of quality of life the patients had in the beginning of this study. Swanenburg et. al (2007) studied 24 women (65 years old or older) with osteoporosis or osteopeny who underwent three months of strength, balance and coordination training. After twelve months, they observed a reduction in the risk of fall (Berg Scale) and increase in the muscle strength of lower limbs. They also found a decrease in the number of falls in the intervention group (89%), showing a significant number although it was a pilot study.
Our figures concerning the reduction of number of falls are similar to the ones found in other studies, although an average of 40% (Barnett et al., 2003 ) is still not well-substantiated, which can be explained by the differences in the population and mainly in the interventions used in the different researches.
The programmed answers execution by the central nervous system is performed by the musculoskeletal system and the reflex answers, voluntary motor control, postural control and articular stability influence it, fundamental components for falls risk decrease. Therefore the proposed and performed program in this study took in consideration the effector system optimization importance and the neural components, thus, by associating the strength training to sensorial-motor training we obtained effective outcomes and even more vigorous than those that only use muscular strength or balance without taking in consideration the integrated action among the central nervous system, peripheral nervous system (through proprioceptors) and the effecting organs.
As we could observe, several studies have shown to be effective to increase the strength, balance and functional skills, decreasing the risk of falls. Only the research conducted by Madureira et al. 2007 and Swanenburg et al. 2007 direct related these outcomes with the number of falls. However, it is difficult to compare the studies because the training programs and the evaluation methods are different.
The possible limitations of the present study include the tests and functional scales used, that are validated but are not so accurate as the lab tests considered the gold pattern. On the other side, we used the BBS, TUG and 1-RM Test which are highly reproducible in the daily clinic practice, where the access to lab tests is not very often.
A high adherence rate to the exercises, the thorough evaluation made by a blinded physical therapist, the size of the sample and also the strict methodology used when prescribing the exercises might have contributed to the outcomes in this present study.
The purpose of this study was to implement a muscle and proprioceptive training program that would follow the recommendations stated by ACSM, promoting a program that would be strictly followed and prescribed, but easy to use and reproduce.
Conclusion
The association of progressive strength training for the quadriceps and the proprioceptive training is effective for the prevention of falls, increasing the muscle power, the static and dynamic balance and increasing the speed of the motor responses, therefore improving the performance of daily activities.
